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OBJECTIVE—To validate a Chinese version of the Diabetes Distress Scale (CDDS).
RESEARCHDESIGNANDMETHODS—TheCDDSwasderivedusingforward-backward
translation and administered in 189 Chinese type 2 diabetic patients with evaluation of its
psychometric properties.
RESULTS—On the basis of principal-component analysis, three factors of the 15-item version
of the CDDS (CDDS-15) accounted for 63% of the variance. The correlation coefﬁcient between
the original 17-item and 15-item scales was 0.99. The Cronbach a for internal consistency was
0.90, and the test-retest reliability coefﬁcient was 0.74. The CDDS-15 score was signiﬁcantly
associated with glycemic control, obesity, depressive symptoms, and quality of life.
CONCLUSIONS—The CDDS-15 is a valid and reliable instrument to assess diabetes-related
distress.
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T
he Diabetes Distress Scale (DDS) is a
17-item self-administered question-
naire identifying four domains of
diabetes-related distress: emotional bur-
den, physician-related distress, regimen-
relateddistress,andinterpersonaldistress
(1). Given the rising burden of diabetes
and mood disorders in China (2), we de-
veloped and validated a Chinese version
of the DDS (CDDS).
RESEARCH DESIGN AND
METHODS—The 17-item CDDS
(CDDS-17) was developed by translating
the original DDS to Chinese, with back
translation to English (Supplemental
Data). Between August and December
2009, 193 Chinese type 2 diabetic pa-
tients, aged 18–65 years, who underwent
comprehensive diabetes assessment ses-
s i o n sa tt h eP r i n c eo fW a l e sH o s p i t a l
were recruited consecutively. The service
included a physical examination, labora-
tory investigations, and a psychological
health assessment using the quality-of-life
(EQ-5D) questionnaire (3), the nine-item
Patient Health Questionnaire (PHQ-9)
(4), and the Center for Epidemiological
Studies Depression Scale (CESD) (5).
The Summary of Diabetes Self-Care Activ-
i t i e s( S D S C A )w a su s e dt oa s s e s ss e l f -
care in the previous 1 week (6). Subjects
were excluded if they did not understand
written Chinese. The ﬁrst 74 subjects
repeated the questionnaire 4–6w e e k s
later for test-retest reliability. The study
was approved by the clinical research
ethics committee.
Statistical analyses were performed
using the Statistical Package for Social
Science 17.0 (SPSS, Chicago, IL). Explor-
atory factor analysis was applied to the
CDDS-17 to determine its internal struc-
tural validity. Factor loadings .0.50
within one dimension supported the fac-
tor construct. We computed Cronbach a
to determine the internal consistency and
bivariate correlations for test-retest reli-
ability. We used Pearson correlation co-
efﬁcients to examine the associations
between CDDS scores and other vari-
ables. A P value ,0.05 (two-tailed) was
considered signiﬁcant.
RESULTS—A total of 189 patients
(55.6% men; [means 6 SD] aged 51 6
8.9 years and 49.2% insulin-treated) had
complete clinical and biochemical data
for analysis, with a mean disease duration
of 9.4 6 7.1 years and an HbA1c of 7.5 6
1.3%.
The exploratory factor analysis of the
CDDS-17 yielded four factors. After elim-
inatingquestions12(“notsticking closely
enough to a good meal plan”)a n d1 5
(“not having a doctor who I can see regu-
larly about my diabetes”), which were
double-loading items, the remaining
1 5i t e m sl o a d e do nt h r e ef a c t o r s .T h e
Kaiser-Meyer-Olkin measure of sampling
adequacy was 0.876, and the Bartlett test
of sphericity yielded a signiﬁcant value
,0.001. Three factors were rotated
using a Varimax rotation procedure. The
rotated solution yielded three interpretable
factors: the emotional burden subscale,
the regimen- and social support–related
distress subscale, and the physician-
related distress subscale. The three-factor
model accounted for 62.4% of the scale
variance, with item loadings ranging
from 0.57 to 0.88. Six items (questions
1, 3, 8, 10, 11, and 14) were loaded on
factor 1 (emotional burden subscale), six
items(questions5,6,7,13,16,and17)on
factor 2 (regimen- and social support–
related distress subscale), and three
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BRIEF REPORTitems (questions 2, 4, and 9) on factor 3
(physician-related distress subscale).
There were high correlations between
the CDDS-17 and CDDS-15 versions (r =
0.994, P , 0.001).
Forinternalconsistency,theCronbach
a of the CDDS-15 was 0.902. The respec-
tive value for the emotional burden sub-
scale was 0.874, the regimen- and social
support–related distress subscale was
0.816, and the physician-related distress
subscale was 0.851. The test-retest coefﬁ-
cientforCDDS-15was0.739,withsimilar
scoresbetweentheﬁrstandsecondassess-
ment (40.4 6 13.2 versus 40.4 6 12.8,
P =0 . 9 7 1 ) .
The CDDS-15 score and its subscales
were signiﬁcantly correlated with gly-
cemic (fasting plasma glucose and HbA1c)
and obesity (BMI and waist circumfer-
ence) indices, depression symptoms
(CESD and PHQ-9 scores), and quality
of life (EQ-5D). There was no association
between CDDS-15 and other parameters,
including self-care behaviors and treat-
ment modality (Table 1). For every 1-SD
decline (13.2 marks) in CDDS-15 score,
the multivariate-adjusted odds ratio for
attaining an HbA1c goal of ,7% was
0.625 (95% CI 0.439–0.891; P = 0.009).
CONCLUSIONS—This is the ﬁrst
study to evaluate the psychometric prop-
erties of the DDS in Chinese type 2
diabetic patients. The CDDS-15 showed
consistent factor structure, high internal
consistency, good validity, and high test–
retest reliability. The factor structure of
the CDDS-15 was similar to that of the
original DDS-17, despite excluding two
double-loaded items (questions 12 and
15) after exploratory factor analysis.
Hong Kong has a heavily subsidized
health care system, where public hospital
clinics provide care to .90% of patients
withchronicdiseasessuchasdiabetes(7).
Because patients cannot choose their own
doctor, question 15 is always a problem
in our population. The redundancy of
question 12 might be attributed to its
similarity with other questions in the
regimen-andsocialsupport–relateddistress
subscale when translated to Chinese. The
new regimen- and social support–related
distress subscale combined regimen-
related distress and interpersonal distress;
furthermore, the CDDS-15 included item
10 in the emotional burden subscale in-
stead of the regimen-related subscale, as in
the original English version. This discrep-
ancy might be attributed to cultural differ-
ences in perceiving or coping with distress,
whichmightbecloselyrelatedtosocialsup-
portinourpopulation.Despitethesesubtle
differences, the CDDS-15 had a structure
largely similar to the DSS-17 and was able
to distinguish and quantify three related
domains of diabetes-related distress.
Congruent with the original DDS
validation study, the CDDS-15 score
was positively associated with depressive
symptoms (CESD score). In addition, it
was associated with glycemic and obesity
indices. Obese subjects often have sub-
optimal quality of life (8,9), probably be-
cause of the long-term struggle to lose or
maintain body weight. There are close
linkages between mental stress and acti-
vationofthestresshormonalsystems,no-
tably the hypothalamic-pituitary-adrenal
axis, which can set up a vicious cycle of
stressandobesity(10).Contrarytoﬁndings
fromothercohorts(1,11,12),theCDDS-15
scorewasnotassociatedwithdiabetescom-
plications, self-care, and treatment modal-
ity, which might be confounded by small
sample size or selection bias. Although
many of our patients received diabetes
education, this might not necessarily be
matched by a subjective assessment of ade-
quacy of self-management and related
stress. Thus, apart from ethnicity and clin-
ical proﬁles, heterogeneity in health care
settings and cultures may contribute to
subtle differences in the factor structures
oftheDDS,whichwillneedtobevalidated
in different populations before clinical use.
In summary, we have developed and
conﬁrmed the validity, consistency, and
reliability of the CDDS-15 in Hong Kong
Chinese type 2 diabetic patients.
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Table 1—Correlations between the CDDS-15 scores and items of interest
Total score
Emotional
burden
Regimen- and social
support–related distress
Physician-related
distress
CDDS-15 score (means 6 SD) 40.6 6 13.2 17.5 6 6.4 17.2 6 6.1 5.9 6 3.2
Age 20.077 20.057 20.089 20.031
Sex 20.086 20.119 20.095 0.064
BMI 0.147* 0.146* 0.124 0.077
Waist circumference 0.174* 0.207* 0.124 0.072
Fasting plasma glucose 0.278† 0.248† 0.261† 0.141
HbA1c 0.185* 0.218† 0.177* 20.008
CESD Depression Score 0.511† 0.574† 0.362† 0.272†
PHQ-9 Depression Score 0.426† 0.495† 0.288† 0.220†
Quality of life (EQ-5D) 20.285† 20.301† 20.229† 20.141
Meal planning‡ 0.019 0.051 20.077 0.120
Exercise‡ 20.013 20.041 20.180 20.060
Self-monitoring of blood glucose‡ 20.046 20.020 20.076 20.004
Foot care‡ 0.060 0.090 0.000 0.067
Diabetic retinopathy (yes) 20.56 20.018 20.055 20.090
Coronary heart disease (yes) 20.88 0.052 20.099 20.068
Stroke (yes) 0.051 0.056 0.014 0.073
Use of insulin (yes) 20.063 20.140 0.017 20.011
*P , 0.05. †P , 0.01. ‡Derived from the SDSCA score: number of days following the recommendations in the past 1 week.
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